We impose O(3) L × O(3) R flavor symmetry in the supersymmetric standard model. Three lepton doublets ℓ i transform as an O(3) L triplet and three charged leptons e i as an O(3) R triplet, while Higgs doublets H and
Yukawa coupling matrices of Higgs field (i.e. masses and mixings of quarks and leptons) are the least understood part of the standard electroweak gauge theory, which are, however, expected to be an important hint of more fundamental theory. There have been a number of attempts to underatand mass matrices of quarks and leptons by postulating some broken flavor symmetries based on Abelian [1] or non-Abelinan [2] groups. The O (3) flavor symmetry [3, 4] has a unique prediction, that is almost degenerate neutrino masses.
Using the result of the atmospheric neutrino oscillation observed in SuperKamiokande experiments [5] , one may conclude that all three neutrinos have masses of order 0.1 − 1eV for the case of degenerate neutrinos. This is very interesting since such degenerate neutrino masses lie in the region accesible to future double-β decay experiments [6] if the neutrinos are Majorana particles.
On the contrary, masses of quarks and charged leptons vanish in the O(3) symmetric limit. Therefore, mass matrices of quarks and leptons are determined by details of breaking pattern of the flavor symmetry. In this letter, we discuss a possible flavor O (3) breaking mechanism that leads to "successful" phenomenological mass matrices, so-called "democratic" ones [7, 8] , in which the large ν µ −ν τ mixing suggested from the atmospheric neutrino oscillation [5] is naturally obtained. We introduce, to break the flavor symmetry, pair of fields Σ We assume that the Σ (i)
and
We consider that these are explicit breaking
L,R (spontaneous breaking), otherwise we have unwanted massless Nambu-Goldstone multiplets. In the following discussion we use dimentionless fields σ
R , which are defined as
Here, M f is the large flavor mass scale, δ L,R = w
The neutrinos acquire small Majorana masses from a superpotential,
which yields a neutrino mass matrix as
Here, α (i) are O(1) parameters and the mass M denotes a cut-off scale of the present model which may be different from the flavor scale M f . We take M ≃ 10 14−15 GeV to obtain 
Here, the fields
We obtain vacuumexpectation values from the superpotential eq. (7),
Notice that only with the first two terms in eq. (7) With the non-vanishing < φ L > and < φ R > in eq. (8), the Dirac masses of charged leptons arise from a superpotential,
This produces so-called "democratic" mass matrix of the charged leptons,
Diagonalization of this mass matrix yields large lepton mixings as shown in ref. [8] and one non-vanishing eigenvalue, m τ . The masses of e and µ are derived from distortion of the "democratic" form of mass matrix in eq. (10), which is given by a superpotential
Then, the charged lepton mass matrix is given by
The mass eigenvalues of this lepton mass matrix are
where we assume that all coupling parameters
Since the analysis on the quark mass matrices below shows preferable values δ R ≃ 1 and
We have an additional contribution to the neutrino mass matrix in eq.(6) as
5 We may also have such terms as D ℓ ij (eσ
L ℓ) in the curry bracket of eq.(11). These terms and higher terms of σ fields can be, however, absorbed in terms in eq. (11) . In this process, the coupling parameters A The neutrino mass matrix is now given by
To see the neutrino mixing, we take the hierarchical base by applying an orthogonal transformation: the charged lepton and neutrino mass matrices are written as
where
The large neutrino mixing angle between ν µ and ν τ indicated from the atmospheric neu-
We also see large neutrino mixings between ν e and ν µ,τ from the mass matrices eq. (16) and eq.(17) for
the ν µ − ν τ oscillation [5] (which corresponds to m ν i = O(0.1)eV 7 ), δ L ≃ 0.1 and 6 The mixing matrix U which determines neutrino oscillations is defined as U = U † ℓ U ν , where U ℓ and U ν are diagonalization matrices for the charged lepton and neutrino mass matrices in eq.(16) and eq.(17), respectively (see ref. [8] for the definition of U ℓ and U ν ). 7 The constraint of m νi is given by the new upper limit of the double β decay experiment m ee ef f < 0.2eV [6] . The present model is viable without any accidental cancellation [9] .
for the ν e −ν µ,τ oscillation. This is consistent with the large angle MSW solution [10] to the 
is very large. 
For up quarks, the mass matrix is given by replacing D and < H > with U and < H >, respectively, in eq.(21). Quark mass eigenvalues are given by
where Q = D or U. We assume that the parameters A We consider that this is still consistent with the large MSW solution taking account of O(1) ambiguity. 9 To have the large mass of the top quark we must take
The CKM mixing angles are given by
where s Q ij denotes sin θ Q ij and
Putting the experimental quark mass ratios and CKM matrix elements:
we obtain the order of parameters as follows:
with λ ≃ 0.2. Here, we have assumed that
, which is consistent with the experimental value [11] .
The magnitudes of δ L,R and ǫ L,R in eq. (27) are what we have taken in the discussion on the lepton sector. Thus our model is successful to explain both lepton and quark mass matrices.
We have considered, in this letter, a model where ℓ i and q i belong to triplets of one O(3) and e i , d i and u i belong to triplets of the other O(3). We should note here that 10 To obtain the larger mass hierarchy m u /m t ≃ λ 8 and m c /m t ≃ λ 4 in the up-quark sector we must assume cancellation among O(1) parameters in X However, this problem may be easily solved by imposing a discrete symmetry such as Z 6 . The Z 6 charges of relevant fields are shown in Table 1 we have six massless Nambu-Goldstone multiplets. However, the breaking scale F L,R are stringently constrained from various experimental results as F L,R > 10 9 GeV [12] . On the contrary, the flavor scale M f may be as low as 10TeV in the case of explicit breaking. 
